C11H 18 F 12 N4P 2 , monoclinic, P21/c (no. 14), a = 14.975(3) Å, b = 9.897(2) Å, c = 13.525(3) Å, β = 105.507(3)°, V = 1931.5(7) Å 3 , Z = 4, Rgt(F) = 0.0590, wR ref (F 2 ) = 0.1843, T = 296(2) K.
Bruker programs [1] , SHELX [2] Source of materials 1-Ethylimidazole (9.61 g, 0.1 mol) was dissolved in methylbenzene (20 mL), 1,2-dibromomethane (8.70 g, 0.05 mol) was quickly added under stirring. The mixture first reacted at 60°C for 10 min, and then heated to 110°C for 8 h. After the reaction completed (monitored by TLC), a white solid was produced after cooled slowly. The resulting suspension was filtered, crushed and washed with ethyl acetate and diethyl ether 3 times respectively. The white powder intermediates (C1EM-Br) dryed in vacuo (15.56 g, yield 85%). Then the intermediates (C1EM-Br) (1.10 g, 0.003 mol), potassium hexafluoro phosphate (1.10 g, 0.006 mol) was dissolved in water (20 mL). The mixture stirred well for 12 h at 85°C and then cooled slowly. Then crystals suitable for X-ray analysis were obtained.
Experimental details
All H atoms were included in calculated positions and refined as riding atoms, with C-H = 0.90-0.97 Å with U iso (H) = 1.5 Ueq(C) for methyl H atoms and 1.2 Ueq(C) for all other H atoms. One of the two hexafluorophosphate anions schows a disorder (cf. the figure; Table 2 )
Comment
Ionic liquid, as a new type of environmentally friendly solvent and liquid acid base catalyst, owing to the advantages of adjustable structure, high catalytic efficiency, mild conditions, and can be recycled, etc., has been widely used in catalytic science, electrochemistry, environmental science, extraction and separation, biomass energy, resource conversion and other fields [3] [4] [5] . Because of the unique physical and chemical properties of ionic liquids, ionic liquids have the unique potential advantages of biodiesel preparation. In recent years, various functional ionic liquids have been synthesized, and have been used to prepare biodiesel highly efficiently and environmental friendly [6, 7] . It was found that dinuclear alkaline ionic liquid bis-(3-methyl-1imidazolium-)ethylene dihydroxide([MC 2 ]OH) shows excellent catalytic efficiency, the highest conversion rate of cotton seed oil was up to 98.5%, and the stability and separation effect of the catalyst was very ideal [8] .
Recently, our group still focused on biodiesel catalysis in ionic liquids [9, 10] and reported four related crystal structures [11] [12] [13] [14] . In order to find an ionic liquid catalyst with better catalytic efficiency, we were engaged in synthesizing the ionic liquid catalyst with imidazole.
Bond lengths and angles within the imidazole ring are very similar to those given in the literature for diimidazole ionic liquid [14] . The title structure consists of one C1EM 2+ 1,1′-methylenebis(3-ethyl-1H-imidazol-3-ium) cation and two PF 6 − anions (cf. the figure) . Two cationic 1-ethylimidazolium rings were bound to the both sides of methylene group. The dihedral angle of two imidazole rings is 74.67(1)°. The torsion angles of C4-N2-C2-C3 and C4-N3-C6-C7 are 176.0(3)°a nd 177.3(4)°, respectively.
